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DETAILED ACTION 

1 . Claims 1 -3, 5-1 6, and 1 9-21 are presented for examination, claims 4,17,1 8, 22- 
23 were cancelled in amendment filled. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claim 1 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

As to claim 1 , it is unclear to the examiner the difference between the inspecting 
means and the additional now amended detector means as the examiner believes there 
should be only one detecting means within the system, and where applicant has now 
amended in a second detecting means. Therefore the examiner is interpreting the 
inspecting means and detecting means to be one detector and not multiple detectors 
within the system. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-3, 5-7, 9, 11, 14-16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kuchel (U.S. PGPub. No. 2003/0128368 A1). 
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As to claim 1, Kuchel discloses and shows in figure 12, an apparatus for 
indicating the departure of a shape of an object from a specified shape, the apparatus 
comprising: 

radiation means (1 and 2) for directing an incident beam of radiation onto the 
object ([0037], lines 1-4; [0038], lines 1-4) , and 

inspecting means (21 and 24) for inspecting the final beam after transmission by 
or reflection from said object ([0129], where the CCD cameras referenced are CCD 
cameras 21 and 24), 

at least one wavefront shaping means (11 and 13 which includes planar 
wavefront forming surface 12) is disposed between the radiation means and the 
inspecting means, wherein the apparatus is arranged so that the final beam will have a 
substantially planar wavefront when said object has said specified shape, and said at 
least once wavefront shaping means is arranged to compensate for non-planarity 
introduced by said object having said specified shape, and said inspecting means is 
arranged to determine any departure of the wavefront of the final beam from planarity, 
wherein said inspecting means comprises ([0126]-[0127]; where the device is using the 
plane reference wave of surfaces 12 and comparing them with the wave produced by 
test object 16 in order to determine the departure of the wave from planarity): 

beamsplitting means (23) for splitting the final beam into two or more beams and 
for directing said two or more beams to laterally displaced locations (i.e. detectors 21 
and 24 being interpreted to be at laterally displaced locations) ([0129]); and 
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detector means (21 and 24) for detecting radiation intensity of said two or more 
beams on the detector means ([0129], where the CCD cameras referenced are CCD 
cameras 21 and 24). 

As to claim 2, Kuchel discloses and shows in figure 12, an apparatus wherein 
said radiation means (1 and 2) is arranged to produce a collimated beam (i.e. by 
collimator lens 9) of radiation ([0038], lines 9-12). 

As to claim 3, Kuchel discloses an apparatus wherein said incident beam of 
radiation is optical radiation ([0021], where the system can be setup to use optical 
radiation). 

As to claim 5, Kuchel discloses and shows in figure 12, an apparatus wherein at 
least one said wavefront shaping means is located between the radiation means and 
the object (Fig. 12, explicitly showing wavefront shaping means 11 between radiation 
means 1 and 2 and object 16). 

As to claim 6, Kuchel discloses and shows in figure 12, an apparatus wherein at 
least one said wavefront shaping means is located between the object and the 
inspecting means (Fig. 12, explicitly showing wavefront shaping means 11 between 
radiation means 1 and 2 and detecting means 21 and 24). 

As to claim 7, Kuchel discloses and shows in figure 12, an apparatus wherein at 
least one said wavefront shaping means comprises a lens or curved reflector (Fig. 12, 
explicitly showing a lens in wavefront shaping means 13). 

As to claim 9, Kuchel discloses and shows in figure 12, an apparatus wherein at 
least one said wavefront shaping means is provided by a spatial light modulator (19) 
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([0041], lines 5-7; additionally figure 13 shows a chopper that could also be interpreted 
as a spatial light modulator). 

As to claim 11, Kuchel discloses and shows in figure 12, an apparatus 
comprising a beam splitter between said source and said inspecting means ([0041, lines 
5-7). 

As to claim 14, Kuchel discloses an apparatus wherein the inspecting means is 
arranged to provide an analysis of the shape, or components of the shape, of the 
wavefront of the final beam ([0014], lines 1-13; and where as explained the system can 
also use a planar wavefront reflected off surface 12). 

As to claims 15 and 16. Apparatus according to claim 1 wherein the detector 
means of the inspecting means comprises a pixelated imaging photosensor (i.e. CCD 
21 and 24) such wherein the pixelated imaging photosensor is a charge coupled device 
(CCD) array ([0129]). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 8, 10, 12-13 and 19-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kuchel. 
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As to claims 8 and 12, Kuchel does not explicitly disclose an apparatus wherein 
at least one said wavefront shaping means and beamsplitting means comprises a 
diffraction grating or hologram. 

However, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to replace a lens with a diffraction grating since the 
examiner takes Office Notice of the equivalence of lenses and diffraction gratings for 
their use in the optical art and the selection of any of these known equivalents to 
redirect light would be within the level of ordinary skill in the art. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Kuchel with a diffraction grating in order to 
provide the reduction in cost of producing a diffraction grating compared with a high 
quality lens. 

As to claim 10, Kuchel does not explicitly disclose an apparatus and including 
means for adjusting the relative position of the object and a said wavefront shaping 
means. 

However, Kuchel does disclose in ([0015], lines 1-7) where the legs of the 
interferometer have supports for positioning. One of ordinary skill in the art at the time 
the invention was made would recognize that in an optical lens system the lenses and 
object are obviously moveable in order to direct light in specific paths and at specific 
focus points. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Kuchel by providing a moveable object and 
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wavefront shaping means in order to provide the advantage of a versatile system that 
can accommodate many optical components through repositioning. 

As to claims 13 and 19, Kuchel does explicitly disclose a method of indicating the 
departure of a shape of an object from a specified shape, the method including the 
steps of: 

directing an incident beam of radiation onto the object so that that a final beam 
following transmission by or reflection from said object would have a planar wavefront if 
the object has said specified shape, said incident beam passing through at least one 
wavefront shaping means disposed between a source of said radiation beam and an 
inspecting means ([0126]-[0127]; where the device is using the plane reference wave of 
surfaces 12 and comparing them with the wave produced by test object 16 in order to 
determine the departure of the wave from planarity); and 

inspecting the final beam in said inspecting means for any departure of its 
wavefront from planarity, wherein the step of inspecting said final beam comprises the 
step of ([0126]-[0127]; where the device is using the plane reference wave of surfaces 
12 and comparing them with the wave produced by test object 16 in order to determine 
the departure of the wave from planarity): 

splitting the final beam (i.e. by beamsplitter 23) into two or more beams ([0129]); 

and 

Kuchel does not explicitly disclose directing said two or more beams to laterally 
displaced locations on a detector. 
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However, does disclose and show in Figure 12 and in ([0129]) where multiple 
detectors are used instead of one to detect the split final beam. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
condensing the light down to just one detector array with enough space to register both 
split light beams since it is known in the art that the light can easily be split into two 
parts and directed at one detector in a first in second area. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Kuchel by only using one detector and detecting 
two beams in separate first and second areas of the detector in order to provide the 
advantage of reduced cost from the removal of one of the CCD detecting units. 

As to claim 20, Kuchel discloses a method wherein said object is an optical 
component (Explicitly shown in Fig. 12, item 16). 

As to claim 21 , Kuchel disclose a method wherein said optical component is a 
window or is of generally laminar form, or comprises a planar reflective surface 
(Explicitly shows in Fig. 1 A test object 18 which as shown has a back planar reflective 
surface). 

Response to Arguments 

8. Applicant's arguments with respect to claims 1-3, 5-16, and 19-21 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL LAPAGE whose telephone number is 
(571)270-3833. The examiner can normally be reached on Monday Through Friday 
7:30AM-5:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tarifur Chowdhury can be reached on 571-272-2287. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Michael LaPage/ 
Examiner, Art Unit 2886 

/TARIFUR R CHOWDHURY/ 

Supervisory Patent Examiner, Art Unit 2886 



